Introduction
The gender ratio of live births is usually expressed as the ratio of male live births divided by total live births (M/F), and for humans, this is expected to approximate 0.515 [1] . The reason for this inequality is debatable, but a multitude of factors have been put forward [2] . M/F increased up to the 1950s and decreased thereafter [10] .
This study identifies secular trends in M/F in Scandinavian countries from a World Health Organisation (WHO) dataset for the past sixty years, as well as trends by geographical latitude.
Methods

Data sources
Annual male and female live births were obtained directly from WHO. Data was available for countries as per Table I . For the purposes of latitude gradients, the more northern parts (Iceland, Norway, Sweden and Finland) were compared with the more southern Denmark.
Statistics
Excel was used for data entry, overall analysis and charting. The quadratic equations of Fleiss were used for exact calculation of 95% confidence intervals for ratios [11] . Chi tests for male and female births were used, as well as Kendall's correlation (SPSS) for analysis of M/F trends. A p-value ≤ 0.05 was taken to represent a statistically significant result.
results
Latitude gradients
A comparison of the two regions (male and female births for Denmark vs. the rest of Scandinavia) failed to show a latitude gradient.
Secular trends
This study analysed 18,250,193 live births. The fiveyear trends for live births are shown in Table II . A significant decreasing trend in M/F was found for all countries except Norway (Table I ). There was also a significant decreasing trend for the sum total for M/F (p<0.0001).
The resultant male birth deficit, based on an approximate M/F of 0.515, was calculated to be 19,517.
Discussion
An earlier study that had dealt with all of Europe had revealed a higher incidence of male births in the more southern part of Europe [5] , a finding that was not replicated here. There was no male excess in the southern part of the region, perhaps owing to the smaller latitude spread and the relatively smaller number of births.
Studies that analysed data prior to 1950 had noted generally increasing trends in M/F in this region before 1950, with a decreasing trend thereafter [10] . This was notably so in Finland, with a rise in M/F from 1751 to 1948, and in Denmark [12, 13] . In the latter, it was noted that the increase in M/F was owing to a decline in the male excess of stillbirths [13] . This was also noted in Finland for the period 1751-1920 [14] .
Several extensive evaluations have given exhaustive reviews of factors that include M/F [15, 16] . A declining M/F has been observed in many industrialised countries since 1950 as the more fragile male fetus may be spontaneously aborted at a higher rate when exposed to hypothetical deleterious environmental factor(s) [16] .
Adverse environmental factors or traumatic experiences that affect entire populations have both been shown to lower M/F. For example, M/F declines after warfare [17] , earthquakes [18] and a multiplicity of environmental disasters [19] . It appears that such events promote stressed pregnant women to spontaneously abort male fetuses to a greater extent than female fetuses [20] . M/F has therefore been proposed as a potential surrogate sentinel health indicator [21] . This article shows that M/F is declining significantly in Scandinavia, and that M/F is lower than the expected 0.515 in individual countries and overall (0.5139, 95% CI: 0.5137-0.5142) ( Table I) . Furthermore, it has been shown that societies that are socioeconomically contracting also exhibit a decline in M/F, possibly owing to an excess of stress experienced by pregnant females in such circumstances [22] . Conversely, it has also been shown that caloric availability per capita correlates positively with M/F [23] .
Moreover, in countries with good standards of antenatal care, such as in developed countries, wherein prenatal losses are low, M/F tends to be increased, with the converse finding, a lowering of M/F in areas of lower health and antenatal care standards [24] . These findings are not supported, however, by others, which show that data from fetal mortality rates only weakly support this hypothesis, leading to the conclusion that there may be inherent racial differences that may influence M/F [25] . However, overall, extant studies dealing with the Scandinavian population indicate that the increase in M/F up to 1950 is owing to improved socioeconomic conditions, since this was associated with a decline in the male stillbirth rate [13, 10] .
Scandinavian countries are renowned for the quality of their health care services and for efforts to promote clean environments, factors that do not appear to sufficiently mitigate the decline in M/F that is widely observed in developing countries. A compound interaction of factors is likely. 
